betaII-tubulin and GAP 43 mRNA expression in chronically injured neurons of the red nucleus after a second spinal cord injury.
Regeneration by chronically injured supraspinal neurons is enhanced by treatment of a spinal cord lesion site with a variety of neurotrophic and growth factors. The removal of scar tissue, with subsequent reinjury of the spinal cord, is necessary for injured axons to access tissue transplants placed into the lesion to support axon regrowth. The present study examined chronically injured and reinjured rubrospinal tract (RST) neurons to determine if changes in gene expression could explain the failure of these neurons to regenerate without exogenous trophic factor support. Adult female rats were subjected to a right full hemisection lesion via aspiration of the cervical level 3 spinal cord. Using radioactive cDNA probes and in situ hybridization, RST neurons in the contralateral red nucleus were examined for changes in mRNA levels of betaII-tubulin and GAP 43 in an acute injury period (6 h-3 days), a chronic injury period (28 days after spinal cord injury (SCI)) and following a second lesion of the chronic injury site (6 h-7 days). Based upon the analysis of gene expression in single cells, GAP-43 mRNA levels were increased as early as 1 day following the initial SCI, but were no different than uninjured control levels at 28 days postoperative (dpo). The response to relesion was more rapid and higher than that detected after the initial injury with a significant increase in GAP 43 mRNA at 6 h that was maintained for at least 7 days. betaII-tubulin mRNA levels remained unchanged until 3 days after an acute injury followed by a decrease in expression to 30% below uninjured control values at 28 dpo. The expression of betaII-tubulin mRNA was significantly higher within 6 h after a second injury, where it remained stable for 5 days before a second increase occurred at 7 days after reinjury of the spinal cord. Thus, neurons in a chronic injury state retain the ability to respond to a traumatic injury and, in fact, neurons subjected to a second injury exhibit a significantly heightened expression of regeneration-associated genes.